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Ramboll has been commissioned by LJJ Ltd to undertake a local air quality assessment of
The Regis School, Bognor Regis in order to identify any impacts that may be associated
with a biomass boiler currently operational on the site. Complaints from occupants of the
school have been received regarding odour and smoke presumed to originate from the
stack under certain conditions. It has been inferred that start-up and shut-down of the
biomass boiler ie operation at low loads are the most problematic. This assessment seeks

to ascertain how emissions from the biomass boiler disperse.
Site Information

The Regis School is located off Westloats Lane, Bognor Regis, West Sussex. The site is
centred at National Grid Reference 492229, 100019. The location of the site is shown in
Figure 1.

The site is bounded by Firth Road to the southeast, Pevensey Road to the southwest,
playing fields to the west and northwest and parking facilities and Southway Primary
School to the north. The south of the site is bounded by residential properties along Firth
Road and Pevensey Road.

A Binder RRK 640-850H biomass boiler which has a maximum output capacity of 600kW is
located on site in an energy centre remote and to the east of the main school building. The
boiler is fired using wood chip fuel. The biomass boiler is only used during school hours.
However, as a worst case scenario within this assessment, the biomass boiler is assumed
to run at 24 hours per day, seven days a week.

Scope of Assessment
The following issues have been considered within this report:

i Existing air quality at the site and surrounding locations;

ii. The presence and location of sensitive receptors, including locations along the school
building fagade; and

iii. Impacts on air quality within the site and surrounding locations as a result of
emissions from the biomass boiler.

Potential Impacts

Emissions from the operation of the biomass boiler have the potential to adversely affect
local pollution levels, both within and surrounding the school site. The main pollutants
which occur as a result of the combustion of biomass are nitrogen dioxide (NO,) and
particulate matter (PM;,). At very high concentrations, NO, can irritate the airways of the
lungs, increasing the symptoms of those suffering from respiratory diseases. PM;, particles
can be carried deep into the lungs, and at very high concentrations can cause inflammation
and a worsening of heart and lung diseases. Standards set in regulations reflect the effect
of these pollutants on human health.

Limitations

This report has been prepared for the benefit of LJ]J Ltd and shall not be relied upon by any
other party unless that party has been granted a contractual right to rely on this report for
the purpose for which it has been prepared.
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The findings and opinions in this report are based upon information derived from a variety
of information sources. Ramboll believes these information sources to be reliable.

This report has been prepared on the basis of biomass boiler data provided by LJJ Ltd and
Wood Energy Ltd.
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2.3.1.

2.3.2.

2.3.3.

2.3.4.

Background

Local air quality is monitored and managed under a range of national and international
legislation which sets out procedures, guidelines and standard limits for specific, commonly
occurring, air pollutants. Legislation is based upon the effects of air pollutants to human
health and safety, the environment, ecosystems, and effects to buildings and structures.

The European Air Quality Directives 2008/50/EC and 2004/107/EC

The European Air Quality Directive 2008/50/EC on ambient air quality and Cleaner Air For
Europe (CAFE) establishes a strategic framework for setting European-wide limit and/or
target values for seven pollutants (nitrogen oxides, particulate matter, sulphur dioxide,
ozone, carbon monoxide, lead and benzene). Limit values for heavy metals and polycyclic
aromatic hydrocarbons are established by the 4™ Daughter Directive 2004/107/EC and are
based on recommendations made by the World Health Organisation (WHO).

These directives have been transposed into legislation and implemented in England by the
Air Quality Standards Regulations 2010". Overall responsibility for achieving the limits lies
with the Secretary of State however local authorities have a role through their duties to
work towards meeting the national air quality objectives (detailed in Section 2.4) which are
similar, or in some cases more stringent than the EU limit values.

Air Quality Strategy for England, Scotland, Wales and Northern Ireland

The Government's policy on air quality within the UK is set out in the Air Quality Strategy
for England, Scotland, Wales and Northern Ireland (AQS) most recently updated in July
20072, The AQS sets out a framework for reducing hazards to health from air pollution and
ensuring that international commitments are met in the UK.

The AQS covers ten air pollutants. These are ammonia (NHs), benzene (CgHg), 1,3
butadiene (C4Hg), carbon monoxide (CO), lead (Pb), oxides of nitrogen (NOx) (including
nitrogen dioxide NO,), particulate matter (PM,q and PM, 5), sulphur dioxide (SO,), ozone
(03), and polycyclic aromatic hydrocarbons (PAHs).

The AQS sets standards and objectives for the ten listed pollutants. Standards are the
concentrations of pollutants in the atmosphere which can broadly be taken to achieve a
certain level of environmental quality. The standards are based on the assessment of the
effects on human health (including sensitive sub-groups) or ecosystems. In general these
are concentration limits above which sensitive members of the public (eg children, the
elderly and the unwell) might experience adverse health effects. Objectives are policy
targets often expressed as maximum concentrations not to be exceeded either without
exception or with a limited number of exceedances within a specified timescale.

For some pollutants, there is both a long-term (eg annual mean) standard and a short-
term (eg one hour mean) standard, to reflect the varying impacts on health of differing
exposures to pollutants. Long-term standards are generally lower than short-term

1 The Air Quality Standards Regulations 2010, Statutory Instrument 2010 No. 1001
2 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland - Defra - July 2007

ARUN DISTRICT COUNCIL BR/121/14/PL
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2.4.

2.4.1.

2.4.2.

2.4.3.

2.5.

2.5.1.

2.5.2.

2.5.3.

standards owing to the chronic health effects associated with exposure to low
concentrations of pollutants for longer periods of time.

Air Quality (England) Regulations

Many of the objectives in the AQS were made statutory in England with the Air Quality
(England) Regulations 2000° and the Air Quality (England) (Amendment) Regulations
2002* for the purpose of Local Air Quality Management (LAQM). The objectives for NO, and
PM,, which are relevant to this assessment are as follows:

i. For NO,
The long-term objective is an annual mean concentration of 40ug/m? to be achieved
by 31 December 2005; and the short-term objective is a one-hour mean
concentration of 200ug/m? not to be exceeded more than 18 times per year to be
achieved by 31 December 2005.

ii. For PMyq
The long-term objective is an annual mean concentration of 40ug/m? to be achieved
by 31 December 2004; and the short-term objective is a 24-hour mean
concentration of 50ug/m? not to be exceeded more than 35 times per year to be
achieved by 31 December 2004.

Objectives included in the Air Quality (England) Regulations are generally more stringent
than those included within EU legislation and other English regulations. Throughout this
report, reference to statutory standards or objectives means those included within the Air
Quality (England) Regulations.

The objectives apply at locations where members of the public would be exposed over the
relevant exposure period. For example, the annual mean objective applies at the building
facades of residential properties and public buildings, but does not apply in gardens of
residential properties, at the building facades of offices or other places of work or at
kerbside locations where public exposure would be short-term. The one hour mean
objective would apply at any outdoor location where members of the public might
reasonably be expected to spend an hour or longer.

Local Air Quality Management (LAQM)

Part IV of the Environment Act 1995 requires local authorities to periodically review and
assess the quality of air within their administrative area. The reviews have to consider the
present and future air quality and whether any air quality objectives prescribed in
regulations are being achieved or are likely to be achieved in the future.

Where any of the prescribed air quality objectives are not likely to be achieved the
authority concerned must designate an Air Quality Management Area (AQMA).

For each AQMA the local authority has a duty to draw up an Air Quality Action Plan (AQAP)
setting out the measures the authority intends to introduce to deliver improvements in
local air quality in pursuit of the air quality objectives. Local authorities are not statutorily
obliged to meet the objectives, but they must show that they are working towards them.

3 The Air Quality (England) Regulations 2000 - Statutory Instrument 2000 No 928
4 The Air Quality (England) (Amendment) Regulations 2002 - Statutory Instrument 2002 No 3043

ARUN DISTRICT COUNCIL BR/121/14/PL

e

/
7

N



7

THE REGIS SCHOOL \\\\\\\\\\\\x\\\\\

LOCAL AIR QUALITY ASSESSMENT L.

2.5.4. DEFRA has published technical guidance for use by local authorities in their review and
assessment work®. This guidance, referred to in this report as LAQM.TG(09), has been
reviewed and used, where appropriate, within the assessment.

2.6. Local Air Quality Management in Arun District Council

2.6.1. Arun District Council undertakes annual updates and screening assessments of local air
quality in order to assess whether objectives are being met. The latest screening
assessment® shows that there are currently no AQMAs located within the boundary of Arun
District council and that air quality meets the relevant air quality standards.

2.7. Planning Policy and Guidance
The National Planning Policy Framework (NPPF)

2.7.1.  The NPPF’ sets out the Government’s planning policies for England and how these are
expected to be applied. This replaces previous pollution control guidance contained within
Planning Policy Statement (PPS) 23.

2.7.2. The NPPF advises that the planning system should prevent both new and existing
development from contributing to or being put at unacceptable risk from, or being
adversely affected by unacceptable levels of air pollution.

Local Development Framework

2.7.3. The Localism Act adopted in November 2011 introduced profound changes to the current
planning policy and guidance, including revoking Regional Spatial Strategies and changing
the structure of Local Development Frameworks (LDFs). Arun District Council is yet to
publish version of its LDF which would comply with the new legislation. However, there is
currently a new Local Plan® being drafted.

2.7.4. Policy DM27 from the draft Local Plan specifically relates to air pollution. Arun District
Council recognises that clean air is critical to health and wellbeing and has also identified
areas of concern where air quality is poorest within the council. These areas are located
adjacent to main roads: the A27, A29 and A259 (approximately 500m north east of the
site).

5 DEFRA: Part IV The Environment Act 1995 Local Air Quality Management Technical Guidance LAQM.TG(09)
(February 2009)

2012 Air Quality Updating and Screening Assessment for Arun District Council, April 2012

National Planning Policy Framework Department for Communities and Local Government (March 2012)
LocaI PIan Consultation Doc 19 07012 Arun D|st ict CounC|I A a|I bIe at

QURTRIA

[os BN e))

A

hth v uk/ms

[Accessed 19 October 2012]

LNLQ
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3.1.

3.1.1.

3.1.2.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

S

Scope of the Assessment
The scope of the assessment has been determined by the following:

i A review of the local air quality data surrounding the site including data from Arun
District Council and Defra’s UK-AIR websiteg;

ii. Desk study to confirm the locations of any sensitive receptors that may be affected
by the running of the biomass boiler. This includes an receptors on the school site;
and

iii. A review of emissions data for the biomass boiler.

The assessment of existing baseline conditions has been undertaken utilising the following
sources of information:

i Local authority websites and local air quality reports;
ii. Defra’s UK-AIR website; and

iii.  Environment Agency website®®

Biomass Boiler Modelling

Air quality impacts of the biomass boiler have been assessed using the Breeze AERMOD air
quality dispersion model and following guidance published by DEFRA. Breeze AERMOD
uses representative meteorological data for the local area and plant emissions data to
predict ambient concentrations of pollutants in the vicinity of the stack. More details on
Breeze AERMOD are presented in Appendix A.

Parameters and Emissions used within the Dispersion Model

Biomass boiler parameters and emission rates used in the model were sourced from the L1J
Ltd and Wood Energy Ltd and are presented below in

Table 1. Table 2 presents low load operating conditions which have been inferred from full
load data. In this assessment a stack height of 7m has been used to reflect the terminus of
the as built stack.

Emissions during start up and shut down of the unit will be transient and may be higher

than those assumed within the modelling assessment. However, the transient and short-
term nature during these times means that they will not have a significant impact on the
predicted concentrations presented later in this report. A discussion of these emissions is
given in section 5.

§ sourced October 2012

ov.aov.uk sourced October 2012

ARUN DISTRICT COUNCIL BR/121/14/PL
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3.2.6.

3.2.7.

3.2.8.

3.3.

3.3.1.

S

- Emission Temperature 1800C

Height of Stack 7m AGL

e s
e R e

S
AREEEIIER e

The emission rates shown in Tables 1 and 2 assume that the biomass boiler will be
operating at full load 24 hours a day every day of the year.

The emissions assumed in the assessment represent a very worst case of annual emissions
as no account has been taken of the facilities operating hours.

Conversion of NOx to NO2

The biomass boiler emission rates used within the model are provided as NOx rather than
NO,. NOx includes seven oxides of nitrogen, but is commonly used to describe
concentrations of nitric acid (NO) and NO,, which are the oxides of nitrogen most
commonly found in significant concentrations. At the point of emission from the biomass
boiler stack the majority of NOx will be in the form NO. NO is a relatively harmless gas,
and air quality objectives have not been set for this compound. After release into the
atmosphere, NO will be converted to NO, via a complex series of photochemical reactions
with other gases present in the ambient air, including ozone.

For the purpose of this assessment a 100% conversion rate of NOx to NO, has been
assumed. When detailed modelling is undertaken operators are advised'! to use a
conversion rate of 35% for short-term concentrations and 70% for long term
concentrations, with operators asked to provide justification if lower percentages are used.
Consequently, the 100% conversion rate assumed in this assessment represents a worst
case scenario.

Inclusion of Building Effects

The effects of buildings close to the biomass boiler stack on pollutant dispersion were
included in the model. Buildings included within the assessment which may affect plume

dispersion are shown below in Table 3.

11 Environment Agency Datasheet. Air Quality Modeling and Assessment Unit, Environment Agency, 29 Newport
Road, Cardiff CF24 0TB

ARUN DISTRICT COUNCIL BR/121/14/PL
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Energy Centre 5
3.4. Meteorological Data
3.4.1. Meteorological (met) data, such as wind speed and direction, are used by the model to

determine pollutant transportation and dilution. Met data used in this assessment was
collected at the Met Office observing station at Thorney Island. Data was obtained from
2007 to 2011.

3.4.2. An initial assessment of NOx emissions from the biomass boiler was undertaken comparing
the effect of recent met years on the modelled results. Modelled NOx concentrations were
highest using met data from 2010. The results presented within Section 5 were therefore
modelled using 2010 met data to represent a worst case scenario.

3.4.3. Thorney Island met station is considered to provide data representative of the conditions at
the Development Site. The wind rose for 2010 met data used within the assessment is
shown below in Figure 2. The prevailing wind direction at the Development Site is south-
westerly.

ARUN DISTRICT COUNCIL BR/121/14/PL
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3.6.1.
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Sensitive Receptors

Impacts from the biomass boiler on site have been modelled using the Breeze Aermod air
quality dispersion model.

Table 4 shows the names and locations of discrete receptors used within the model. The
discrete receptors were selected to represent places where members of the public may
receive exposure to pollutants from the biomass boiler, for example within the school
building (given the complaint from an occupant of the school) and residential properties
close to the school building. Fourteen discrete receptors locations have been modelled each
at varying heights. The locations of the discrete receptors are shown on Figure 4.

Window 1 SE 492248 99991 2.3, 6.35,10.02, 13.7
Window 2 SE 492247 99982 2.3, 6:35, 10.02, 13.7
Window 3 SE 492249 99972 2.3, 6.35,10.02, 13.7
Window 4 SE 492251 99963 2.3,6.35,10.02, 13.7
Window 5 SE 492253 99957 2.3, 6.35,10.02, 13.7
Window 1 E (Directly-above EC) 492250 100002 6.35, 10.02, 13.7
Window 2 E (Directly above EC) 492250 100009 6.35, 10.02, 13.7
Corner East Building 2.3,6.35,10.02, 13.7
Main Entrance 1 492252 100034 2.3, 6.35, 10.02, 13.7
Main Entrance 2 492254 100027 2.3, 6,35, 10.02, 13.7
Window 1 W 492218 100004 2.3, 6.35, 10.02, 13.7
Window 2 W 492224 99983 2.3,6.35,10.02,13.7
Window 3 West 492233 99959 2.3, 6.35,10.02, 13.7
30 Frith Road 492365 100014 0,25

Model Validation and Verification

The Breeze Aermod dispersion models have been widely validated for this type of
assessment and are considered to be fit for purpose. The models are also listed in
Government guidance document LAQM.TG3(00) - Review and Assessment: Selection and
Use of Dispersion Models.

Significance Assessment

A gquantitative assessment of the effects on local air quality from the biomass boiler
emissions has been completed against the current statutory standards and objectives for
NO, as set out in Section 2.5.
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3.6.2. There are no official guidelines for quantifying the degrees of significance associated with
changes in local air quality arising from developments.

3.6.3. The Institute of Air Quality Management (IAQM) gives general guidance!? relating to
determining the significance of air quality impacts due to a development. In order to
create an overall significance descriptor for a development it recommends that it should be
based on professional judgement, and should take into account the following factors
relevant to the assessment:

i The magnitudes of the changes and the descriptions of the impacts at the receptors
ie Table 5 and Table 6 affected by increases and/or decreases in concentrations and
a judgement on the overall balance;

ii. Where new exposure is being introduced into an existing area of poor air quality,
then the number of people exposed to levels above the objective or limit value will
be relevant;

iii. Whether or not an exceedence of an objective or limit value is predicted to arise in
the study area where none existed before or an exceedence area is substantially
increased.

iv. Whether or not the study area exceeds an objective or limit value and this
exceedence is removed or the exceedence area is reduced;

V. Uncertainty, including the extent to which worst-case assumptions have been made;
and

vi. The extent to which an objective or limit value is exceeded, eg an annual mean NO;
of 41pg/m? should attract less significance than an annual mean of 51ug/m?>.

3.6.4. The criteria set out in Table 5 and Table 6, are based on those set out by Environmental

Protection UK'® and the IAQM, and relate to concentrations of NO, and PMyg. These have
been applied where necessary to allow a degree of quantification of the magnitude of
change and of impacts. Although Table 5 describes the potential impacts as a result of a
proposed development, these magnitude descriptors can be used in order to determine the
change in concentrations that are currently occurring as a result of the operational biomass
boiler on site at the moment.

r//

RS
Vabig

/f

12 Position on the Description of Air Quality Impacts and the Assessment of their Significance, Institute of Air
Quality Management, November 2009
13 Development Control: Planning For Air Quality (2010 Update), Environmental Protection UK, April 2010
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4.0.1. The site is located approximately 1.6km from the urban centre of Bognor Regis. It is in a

4.0.2.
4.1.

4.1.1.

4.1.2.

4.1.3.

4.2,

4.2.1.

4.2.2.
4.3.

4.3.1.

ARUN DISTRICT COUNCIL BR/121/14/PL

semi-rural location but is located within close proximity to residential developments.
Chichester Road (A259), identified as being subject to elevated pollutant concentrations in
the draft Local Plan is located approximately 520m to the northeast of the site.

There are no industrial sources of pollution within 1km of the site.
Modelled Background Data

Defra’s UK-AIR includes computer modelled predictions of background concentrations of air
pollutants over the UK. Background concentrations are those levels that would be observed
away from specific sources such as roads and industry.

Background data from Defra’s UK-AIR has been sourced from National Grid Squares
491500, 100500, 491500, 99500, 492500, 100500 and 492500, 99500. The site is located
in the centre of these grid squares. An average has been taken of the data collected from
these four locations in order to give a representative view of the site. The results shown in

Table 7 shows that no exceedences of NO, or PM;q have been modelled at background
locations in the period 2010 to 2012 or are expected between 2012 and 2015.

- NO2 13.89 1346  13.04  12.61 1219 11.76
- NOx 18.67 18.02 1738 1674 16.09 1545
- PM10 14.33  14.17  14.00  13.85 13.69 13.52

Council Measurement Data
Automatic Monitoring

Arun District Council have no automatic monitoring stations. However, they are part of the
Sussex Air Quality Partnership (Sussex-Air) which monitors air quality across the whole of
Sussex. A mobile monitoring unit run by Sussex-Air unit was located approximately 1.6km
north-west of the development; however no data is available from this unit.

Arun District Council has no PM;o monitoring sites within its boundaries.
Non-Automatic Monitoring

Arun District Council operates 17 NO, diffusion tube sites across the area. Six of these are
located in Bognor, the closest of which is located approximately 1.25km to the north-east
of the site located on Church Lane. Table 8 shows the diffusion tube data for Bognor
between 2008 and 2011.

12
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4.3.2.

4.4.

4.4.1.

4.4.2.

S

. BR High Street Urban Roadside 1.78km SE 30 27 32 26

The results shown in Table 8 above show that no exceedences of the NO, objective
occurred at any of the diffusion tube sites in Bognor between 2008 and 2011. The sites
located along the A259 were close to exceeding the objective between 2008 and 2010;
however, concentrations were significantly reduced in 2011. Arun District Council do not
expect the relevant air quality objectives to be exceeded in 2012

Summary of Baseline Data

Council measurement data for NO, show that there have been no exceedences of the NO,
objective of 40ug/m? at any of the monitoring locations. Background data from UK-AIR also
show that no exceedences occurred between 2010 and 2012 and also that none are
predicted between 2012 and 2015.

Arun District Council do not operate any PM;; monitoring sites within the district, however,
data shown in Table 8 from UK-AIR demonstrates that no exceedences of the PM10
objective of 40pg/m3 occurred between 2010 and 2012 and none are predicted to occur
between 2012 and 2015 at background locations.

14 2012 Air Quality Updating and Screening Assessment for Arun District Council (April 2012).
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5.1.1. 5.0.1. Results obtained from dispersion modelling have been combined with representative
background concentrations for the area, allowing direct comparisons with the air quality
standards to be drawn at each of the chosen receptors. Council diffusion tube data from
Church Lane was used for the relevant background concentrations for NO, and Defra
modelled background data was used for PM,y. In both cases, data from 2011 were used.
The results shown in

Table 9 to Table 16 are the highest predicted concentrations (across all heights modelled) at each
modelled receptor locations (0 to 14). A full list of results including modelled
concentrations for all heights is presented in Appendix B.

5.0.2. The results represent a worst case assessment of the impact of the biomass boiler due to
the assumptions made regarding the operating conditions. These include the boiler running
24 hours a day, seven days a week and the use of a 100% conversion rate of NOx to NO,.

5.0.3. In addition to the normal running conditions, low load conditions were also modelled in
order to assess if this impacted the dispersion of emissions from the biomass boiler. The
parameters used for the low load scenario can be found in Table 2.

5.2. Modelled Annual NO, Concentrations

Full Load

0 Grid Max 0 15 4,32 19.32 10.80  Large Slight Adverse
v e e
________ i i S T S
________ LUMMISE L IELB MR e M
e S e e
________ e et
5 Mo PO o3 15 3% 145 8sn Medum Neolbe
________ 7 abovefe) ™ 635 15 329 1829 822 Medum Neglighle

8 Corner East Building = 2.30 15 343 1843 8.57 Medium  Negligible
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5.2.1.

5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.2.6.
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9 Main Entrance 1 2.30 15 2.90 17.90 7.25 Medium Negligible
..... 10MamEntrance2230152411741602Med|umNeg“glb|e
..... llwmeWlW230153421842856MedlumNeg“glble
- 12 ...... Wmdowzw ....................... 230 ............ 15 ............. 4091909 ......... 1022 ...... Large ........... S“ghtAdverse
...... 13Wmdow3WeSt230153401840850Med|umNeg“glb|e
...... 1430FnthRoad0001516016604015ma”Neg“gmle

The objective for annual NO, concentrations is 40pg/m3 to be achieved by the end of 2005.

Assuming 100% conversion of NOx to NO,, increases in concentrations attributable to the
biomass boiler of a large magnitude would be expected at the grid max (maximum
modelled concentration within the 1km? grid). When considering the local air quality in this
location (based on a worst case scenario presented above), this would represent a slight
adverse impact on local air quality due to low existing background concentrations.

The grid max is located approximately 17m to the west of the stack, in the immediate
vicinity of the school building. This is close to the receptor Window 1 E (Directly Above EC).
The total background and boiler concentration at the grid max location remains well within
the annual air quality objective of 40ug/m?.

The highest concentrations at a discrete receptor occurred at ‘Window 1 SE’ and ‘Window 2
W’ both at the ground floor (2.3m) the location of which are shown on Figure 4. The
maximum concentrations that are attributable to the biomass boiler modelled in these
locations are 4.13ug/m? and 4.09ug/m? respectively. These represent a large magnitude of
change. However, due to the low existing background concentrations, the impact is
considered to be Slight Adverse.

A residential property was also modelled in order to assess impacts on nearby off-site
sensitive receptors. The modelled results demonstrate a small magnitude of change, and a
corresponding negligible impact based on EPUK guidance.

Modelled concentrations at the remaining discrete receptors ranged between 3.86ug/m?
(Window 2 SE, 2.3m) to 0.96ug/m? (Window 5 SE, 13.7m) and correspond to a medium or
small magnitude of change and an associated negligible impact.
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0 Grid Max 0 15 1.32 16.32 3.30 - Small Negligibl

Window 1 E (Directly
5 above EC) 6,35

5.2.7. Based on the low load operation presented above, increases in concentrations attributable
to the biomass boiler of a small magnitude would be expected at the grid max (maximum
modelled concentration within the 1km? grid). This presents a negligible impact on local air
quality due to low existing background concentrations.

5.2.8. The grid max is located approximately 17m to the west of the stack, in the immediate
vicinity of the school building. This is close to the receptor Window 1 E (Directly above EC).
The total background and boiler concentration at the grid max location remains well within
the annual air quality objective of 40ug/m?>.

5.2.9. The highest concentration at a discrete receptor occurred at ‘Window 1 SE’ at the ground
floor (2.3m) the location of which is shown on Figure 4. The maximum concentration that is
attributable to the biomass boiler modelled in this location is 1.29ug/m? which represents a
small magnitude of change. Consequently, the impact is considered to be negligible.

16
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5.2.11.

5.3.

5.3.1.
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The modelled results at the residential property (30 Frith Road) demonstrated a change in
concentration of a small magnitude, and a corresponding negligible impact based on EPUK
guidance.

Modelled concentrations at the remaining discrete receptors ranged between 0.34ug/m?
(Window 5 SE, 13.7m) to 1.18ug/m? (Window 2 SE, 2.3m) and correspond to an
imperceptible or small magnitude of change and an associated negligible impact.

Modelled Hourly Mean NO, Concentrations

Full Load

Grid Max

Window 1 E (Directly
above EC)

Window 2 E (Directly
above EC)

The air quality objective for short-term NO, concentrations is 200 pg/m?,

not to be

exceeded more than 18 times per year. Using an assumed background concentration of
twice the annual mean NO, background concentration, no exceedences are predicted within

17
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5.3.2.

5.3.3.

5.3.4.
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the 1km? receptor grid. The maximum increment in hourly concentrations was 80.22ug/m3.
The highest increment on the 99.8™ percentile was 55.12ug/m? at the grid max location.

The predicted hourly mean NO, concentrations with the biomass boiler operating at full
load are well below the objective.

Low Load

0 Grid Max 0 30 15.44 45.44 27.68

Using an assumed background concentration of twice the annual mean NO, background
concentration, no exceedences are predicted within the 1km? receptor grid. The maximum
increment in hourly mean concentrations was 27.68ug/m3. The highest increment on the
99.8" percentile was 15.44ug/m?> at the grid max location. This is well within the objective
limit.

The predicted hourly mean NO, concentrations with the biomass boiler operating at low
load remain well below the objective.

18
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5.4. Modelled Annual PM,, Concentrations

Full Load

0 Grid Max 0 14.17 1.14 15.31 2.85 - Small- - Negligible :

Window 1 E (Directly s
6 above EC) 6.35 14.17 0.91 15.08 2.27 Small - Negligible

5.4.1. The air quality objective for annual mean PM;, concentrations is 40ug/m? to be achieved by
the end of 2004.

5.4.2. Modelled results identified above in Table 13 shows that the maximum annual PMyg
concentration was 1.14ug/m? at the grid max, located approximately 17m west of the
biomass boiler stack in the immediate vicinity of the school building. The potential
magnitude of change in concentration as a result of the biomass boiler is expected to be
small. This would result in a negligible impact on local air quality if the plant is running at
full load based on EPUK guidance.

5.4.3. The maximum concentration at a discrete receptor was found to be at ‘Window 1 SE' at a
height of 2.3m. The modelled results show a concentration of 1.09ug/m? is to be expected

19
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as a result of the biomass boiler. This represents a change in concentration of a small
magnitude and a corresponding negligible impact on local air quality. Despite any increases
in PM;o concentrations, the modelled results show that concentrations are well below the
air quality objective.

Low Load

0 Grid Max 0 1417 022 1439 055 Imperceptible Negligible
S e o
s e ——————————
S P e .
e S
o T
S e 675 1417 018 1435 045 Impercaptble Negloible

7 Window 2 E 6.35 14.17 0.18 14.35 0.44 Imperceptible  Negligible

(Directly above EC)

Corner East

. vy = s s e
9 Main Entrance 1 2.3 14.17 0.16 14.33 0.39 Imperceptible Negligible
10 ...... MamEntrancez ............... 23 ........ 1417 .......... 0121429 ......... 031 ........ Impercephble ........ Neg“glble

11 ...... W meWIW ...................... 231417 ......... 016 ........... 1433 .......... 040 ........ Imperceptlble ......... Neg“glble

12 ...... W mdowzw ...................... 231417 ......... 019 ........... 1436 .......... 047 ........ Imperceptlble ......... Neghglble

13 ...... W mdow3west ............... 231417 ......... 015 ........... 1432 .......... 038 ........ Imperceptlble ......... Neg“glble

T Ro;d ........................ 0 ........ 1417 .......... 0111428 ......... 026 ........ Imperceptlble ........ Neg“glble

5.4.4. Table 14 shows the modelled annual PM;o concentrations for the biomass boiler running at
low load. The grid max concentration was 0.22ug/m? and the maximum concentration at a
discrete receptor was 0.21ug/m?>. This was at ‘Window 1 SE’ at a height of 2.3m.

20
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5.4.5. Modelled results shown in Table 14 indicate that when the biomass boiler is running at low
load, magnitudes of change in PM;o concentrations are expected to be imperceptible with
the resultant impact on local air quality being negligible at all receptors.

5.5. Modelled 24 hour PM;o Concentrations
Full Load

. A
75 e
P

P

-~
R

N

3

X

H

0 . Grid Max 0 28.34 2.32 30.66 4.30

Window 1 E (Directly

,,,,,,,,, e e e e e s
_________ bR 63 B im0 est i
| 8 . Corner East Building 2.3 28.34 1.26 29.60 1.78 |
________
______
______ e e e e
. e e me e
_______ e
2 e ot me ow

5.5.1. The short-term objective for 24-hour mean PM,, concentrations is 50ug/m?® not to be
exceeded more than 35 times per year to be achieved by the end of 2004. The modelling
assessment results shown in Table 15 indicate that the highest increment in maximum 24-
hourly mean PM;, concentrations is 4.30ug/m?>. The highest increment in the 90.4™"
percentile 24-hourly mean PM,, concentrations is 2.32pug/m?>.
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5.5.2.

5.5.3.

5.5.4.
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Using an assumed background concentration of twice the background PM;, annual mean,
predicted total daily mean PM,, concentrations with the biomass boiler in operation at full
load remain within the objective.

Low Load

8 TR
Valda I8

0 - Grid Max 0 28.34 0:44 28.78 0.78

The modelling assessment results shown in Table 156, indicate that the highest increment
in maximum 24-hourly mean PM,, concentrations is 0.78ug/m?>. The highest increment in
the 90.4'" percentile 24-hourly mean PM;, concentrations is 0.44ug/m?>.

Using an assumed background concentration of twice the background PM;g annual mean,
predicted total daily mean PM;, concentrations with the biomass boiler in operation at low
load remain well within the objective.
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5.6. Summary of Results

5.6.1. The modelled results shown in Table 9 to Table 16 (in Appendix B) show that, despite the
operation of the biomass boiler, no exceedences of the long-term or short-term air quality
objectives should be expected at any of the discrete receptors or within the receptor grid.
Concentrations were highest when the biomass boiler was modelled to be running at full
load.

5.6.2. The discrete receptors that were modelled to have the highest concentrations as a result of
the biomass boiler were *‘Window 1 SE’, ‘"Window 1 E (Directly above EC)’ and 'Main
Entrance 1’ (see Figure 4). Various heights at these receptors were modelled and the
highest concentrations were found to be at the ground and first floor windows. This
suggests that the emissions from the biomass boiler are grounding in the areas closest to
the stack which despite not causing any exceedence of the air quality objectives, could
cause a potential nuisance issue for staff and pupils using the eastern and south-eastern
parts of the school building.

5.7. Mitigation Measures

5.7.1. The modelled results show that the highest concentrations of both NO, and PM,q should be
expected along the eastern and south-eastern side of the school building. The results also
show that concentrations are expected to be higher during operation of the biomass boiler
at full load as opposed to low load. Although the concentrations are said to be the highest
along the eastern and south-eastern side of the school building, the expected annual,
hourly and daily maximum concentrations of both NO, and PM;, are well within the
government objectives, during full and low load operation.

5.7.2. The modelled results show that the highest concentration of pollutants occur at ground and
first floor windows.

5.7.3. A nuisance problem as a result of the biomass boiler has been identified at the school,
particularly during start-up and shut down. Emission parameters from the biomass boiler
during start up and shut down are not available. It is therefore not possible to model
emissions associated with start-up and shut down. However, the short-term and transient
nature of these emissions means that they are unlikely to cause pollutant concentrations to
exceed the relevant objectives.

5.7.4. The timing of the start-up and shut-down of the biomass boiler could be managed to avoid
future nuisance. If the biomass boiler start-up procedures could be started early in the
morning before the school building is occupied, the creation of a nuisance may be avoided.
Shut-down once the school building is unoccupied should also be considered for the same
reasons detailed above.

5.7.5. The modelled results show that pollutant concentrations are reduced when the boiler is
running at low load rather than starting up and shutting down the boiler each day. Keeping
the biomass boiler running overnight at low load should also be considered to avoid
nuisance.

5.7.6. A further mitigation measure that should be considered is strict adherence to boiler
operating and maintenance procedures. For example, the use of wet fuel in the boiler could
result in inefficient operation of the boiler and therefore possibly result in nuisance.

23
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Computerised dispersion modelling of a biomass boiler located on site was undertaken at
both full and low load operation. This was requested at the Regis School as a result of
complaints of odour and smoke during start up and shut down operation of the boiler.

Modelled results show that an increase in the concentration of pollutants occurs as a result
of the use of the biomass boiler. However, resulting concentrations combined with
background levels of NO, and PM,, are still well within the relevant objectives. Annual NO,
concentrations at full load were modelled to have the greatest magnitude of change of
large (at the grid max). However due to the existing low background concentrations, the
impact on local air quality is expected to be slight adverse at the grid max and negligible at
all discrete receptors. This is in line with EPUK guidance. All other modelled scenarios were
shown to have a negligible impact on local air quality.

With the modelled results in mind, it has been recommended that the biomass boiler
should either be kept running at low load overnight (as the concentrations of pollutants
were lower at low load) or the start-up and shut-down of the biomass boiler should occur
earlier or later respectively when the school building is unoccupied in order to reduce the
impact of a potential nuisance issue.
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FIGURE 5 ANNUAL NO2 CONCENTRATION CONTOUR (FULL LOAD)
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FIGURE 6 ANNUAL NO2 CONCENTRATION CONTOUR (LOW LOAD)
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FIGURE 7 99.8TH HOURLY PERCENTILE NO2 CONCENTRATION CONTOUR (FULL LOAD)
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FIGURE 8 99.8TH HOURLY PERCENTILE NO2 CONCENTRATION CONTOUR (LOW LOAD)
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FIGURE 9 ANNUAL PM10 CONCENTRATION CONTOUR (FULL LOAD)
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BREEZE AERMOD DETAILS

Breeze Aermod is a computational dispersion model that is used to model emissions from a variety
of line, point, area, volume and flare sources in a variety of terrains. The model uses site specific
digital hourly meteorological data to predict the dispersion of emissions. These emissions and
likely pollutant plumes can be subsequently analysed using other Breeze software such as 3D
Analyst (as undertaken within this assessment).

The model can be used to predict pollutant concentrations at specific receptors or defined receptor
grids within the model. Pollutants modelled by the Breeze Aermod include carbon monoxide,
particulate matter, oxides of nitrogen and nitrogen dioxide. Model outputs can calculate pollutant
emissions over a range of timescales from 1 hour to annual concentrations.
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APPENDIX B
FULL MODELLED RESULTS TABLES

bl 2 ST R
Tabie ) Boilar on St

Slight

Grid Max 0 15 4.03 19.03 10.07 Large
Adverse

Window 1

E

(Directly 6.35 15 3.36 18.36 8.41 Medium Negligible
above

Window 1
E
(Directly
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EC)

Window 1

E

(Directly 13.70 15 2.42 17.42 6.05 Medium Negligible
above

Window 2

E

(Directly 6:35 15 3.31 18:31 8.27 Medium Negligible
above

Window 2

E

(Directly 10.02 15 2.75 17.75 6.89 Medium Negligible
above

Window 2

E

{Directly 13.70 15 2.37 17.37 5.92 Medium Negligible
above

Corner
East 10.02 15 2.49 17.49 6.23 Medium Negligible
Building

Main
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W 2.30 15 3.27 18.27 8.16 Medium Negligible

Grid Max 0 15 1.33 16.33 3.32 Small Negligible

 Window 1

o 13.7 15 0.75 15.75 1.87 Small Negligible
g"E‘”dOW 2 23 15 1.07 16.07 2.69 Small Negligible
éVE'”dOW 2 635 15 0.91 15.91 2.28 Small Negligible
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Window 2
SE

10.02 15 0.75 15.75 1.87 Small Negligible

Window 4
SE

Window 4
SE

Window 5
SE

Window 5
SE

Window 5
SE

Window 5
SE

Window 1

E

(Directly 6.35 15 1.15 16.15 2.88 Small Negligible
above

EC)

Window 1

E

(Directly 10.02 15 0.95 15.95 2.37 Small Negligible
above

EC)

Window 1

E

(Directly 13.7 15 0.81 15.81 2.01 Small Negligible
above

EC)

Window 2

E 6.35 15 1.12 16.12 2.80 Small Negligible
(Directly
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Window 2

E

(Directly 10.02 15 0.92 15.92 2.31 Small Negligible
above

EC)

Window 2

E

(Directly 13.7 15 0.78 15.78 1.96 Small Negligible
above

EC)

East 2.3 15 1.17 16.17 2.92 Small Negligible
Building

Corner
East 6.35 15 1.00 16.00 2.49 Small Negligible
Building

Corner
East 10.02 15 0.82 15.82 2.05 Small Negligible
Building

Corner
East 13.7 15 0.70 15.70 1.75 Small Negligible
Building
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West 2.3 15 0.58 15.58 1.45 Small Negligible
s w;nscéow3 ......... 635 ............. 15 ..................... 049 ................. 1549 ...................... 122 ................. Sma”Neg“g'ble
..... w;nstiow310021504015401005ma”Neg“glble
w;nsctlow3 ......... 137 .............. 15 ..................... 0341534 ..................... 086 ................. Imperceptlble ............ Neg“g'ble ....................
..... ggaz'lth01505815581455ma”Neg“glble
..... :galz‘lth25150531553134Sma”Neg“glble

Large s ght
Adverse
Window 1 2.30 30 19.26 49.26 9.63 Large Slight 27.26
SE Adverse
e — = T sEgs Gy Lé‘f‘g‘jé ...................... él‘iéﬁ‘t .................. syain
SE Adverse
..... W |ndow110023014384438719Med|umNegI|g|bIe1986
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SE

“”\’/’\’/’.’hddw'i ............ S s T SEg Esp S Né'g”l'léibl'é .......... e
SE

..... Wlndow22303019824982991LargeSI|ght2817
SE Adverse

Sy SR 4794897LargeSI|ght .................. 2462
SE Adverse

...... W Indow210.023015.2345.237.62LargeSllght20.53
SE Adverse

"""\'/'v'u'hddwé ............ S s T S e S Né'g”l'léibl'é .......... sy
SE

...... W |ndow32303018984898949LargeSI|ght2521
SE Adverse

..... Wlndow36353016584658829LargeSI|ght2203
SE Adverse

S oo 50 1308 a8 695 Megium N‘ééil‘él‘bl‘é .......... . 898
SE

Wlndow3 ............ 1370 .......... 30 ......................... 1189 .......... 41‘89 ..................... 594 .................. Medlum ................. Neg“glble .......... 1629 ..............
SE

...... W |ndow42303016794679840LargeSI|ght2180
SE Adverse

..... W|nd0w46353014764476738Med|umNegI|g|bIe1941
SE

..... Wlndow410023012824282641Med|umNegI|g|bIe1689
SE

W|nd0w4 ............ 1370 .......... 30 ......................... 1087 .......... 4087 ..................... 544 .................. Mé‘d‘l‘dfﬁ ................. i\‘l‘é‘é‘l‘l‘g‘ji‘t‘)‘l‘é .......... T
SE

...... W Indow52.303016.5846.588.29LargeSllght27.90
SE Adverse

...... W |ndow56353014574457728LargeSllght2846
SE Adverse

..... Wlndow510023013854385692LargeSI|ght3019
SE Adverse

..... Wlndow513703012994299649LargeSllght3356
SE Adverse

...... W |ndow1E6353016734673836LargeSI|ght2133
(Directly Adverse
above EC)

W\'/'\'/'i'hdé'w”i”l’:' ........ T s R sEEE i Lékéé ...................... él'i'_cj'ﬁf .................. sygE
(Directly Adverse
above EC)

...... W Indow1E13.703014.6744.677.33LargeSllght22.82
(Directly Adverse
above EC)
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Window 2 E . . . . Slight
(Directly Adverse
above EC)
...... W |ndow2E10023014124412706Med|umNegI|g|bIe1865
(Directly
above EC)
...... W Ind0W2E13‘703013.0543‘056.52Med|umNeg“glble1802
(Directly
above EC)
..... CornerEast2303018384838919LargeSI|ght2761
Building Adverse
CRCmLEREERS SE R 4606803LargeSI|ght .................. sis
Building Adverse
CComerEast oo 50 sy PO s e Siight o1
Building Adverse

orner East 13.70 30 11.53 41.53 5.76 Medium Negligible 16.97

Building

...... Ma|n2303018254825913LargeSI|ght3173
Entrance 1 Adverse

..... Ma|n6353016514651826LargeSI|ght2773
Entrance:1 Adverse

S oo 50 iasr arsy 718Large ...................... S ‘I‘i‘g“h”t .................. 2312
Entrance 1 Adverse

...... Ma|n13703012334233616Med|umNegllg|ble1950
Entrance 1

...... Ma|n2.303020.5250.5210.26LargeS“ght30.08
Entrance 2 Adverse
Main 6.35 30 18.40 48.40 9.20 Large Slight 26.29
Entrance 2 Adverse

..... Ma|n10023016014601800LargeSI|ght2191
Entrance 2 Adverse

...... Ma|n13703013734373687Med|umNegllg|ble1849
Entrance 2

...... W |ndow12303019294929964LargeSI|ght2361
w Adverse

...... W Indow163530172047.20860LargeS“ght2063
w Adverse

S oo T aag S3 Medi N‘ééil‘éi‘bl‘é .......... . 720
W

..... Wlndow113703012694269634Med|umNegllg|ble1451
W

...... W |ndow223030266756671333LargeSI|ght3902
w Adverse

W\'/'\'/'i'hdéw”é ............ wgg s T SRS Lé}:g';'é ...................... él'i'_c'jhf .................. siig
W Adverse
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Window 2 10.02 30 20.56 50.56 10.28 Large Slight 28.43
w Adverse

Wlndowz ............ 13'70 .......... 30 ......................... 17.62 .......... 47'62 ..................... 8.81 .................. Large ...................... Sllght .................. 23.98 ..............
W Adverse

...... W |ndow323030277257721386LargeSI|ght3760
West Adverse

..... Wlndow363530242254221211LargeSI|ght3286
West Adverse

..... Wlndow3100230204250421021LargeSI|ght2766
West Adverse

W\'/'\'/'i'h'(':l"c')w”é ............ = = T = = I;é}'g'jé ...................... él'iéﬁ't .................. sygg
West Adverse

...... 30Frlth0_003027_3057_3013_65LargeS“ght46_81
Road Adverse

eRREReT = - Se = 1357LargeSI|ght .................. 4627
Road Adverse

Grid Max 30 13.71 43.71 6.86 Negligible 27.21

..... W|nd0w123308983898449NegI|g|bIe972
SE

Wmdowl ............ cogpe - s sag w— Negl|g|b|e850 .......
SE

...... B L
SE

..... Wlndow11373055335532768ma|lNegllg|b|e597
SE

S Sy o 6y sy aia o Negligible 508
SE

..... W|nd0w26353072537253625ma|lNegI|g|b|e872
SE

...... W |ndow21002306063606303SmallNegllglble727
SE

...... R e e
SE

..... W|nd0w323307553755377SmallNegI|g|bIe921
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SE

Window 1 E 6.35 30 8.12 38.12 4.06 Small Negligible 9.67
(Directly
above EC)

Window 1 E 10.02 30 6.77 36.77 3.38 Small Negligible 8.06
(Directly
above EC)

Window 1 E 13.7 30 5.71 35.71 2.85 Small Negligible 6.80
(Directly
above EC)

Window 2 E ~ 6.35 30 7.78 37.78 3.89 Small Negligible 9.65
(Directly
above EC)

Window 2 E 10.02 30 6.48 36.48 3.24 Small Negligible 8.04
(Directly
above EC)

Window 2 E~ 13.7 30 5.47 3547 2.74 Small Negligible 6.79
(Directly
above EC)

Corner East 2.3 30 7.58 37.58 3.79 Small Negligible 11.89
Building :

Corner East 6,35 30 6.65 36.65 3.33 Small Negligible ~ + 10.39
Building :
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Corner East . . . . Negligible
Building

et SR SRR Ve S Né'dl'i'(jibl'é .......... suio
Building

Window 3 2.3 30 8.82 38.82 4.41 Small Negligible 13.32
West :
..... Wlndow36353080338034015ma|lNegl|g|ble1164
West :
..... W |ndow310023067236723365ma|lNegllglble970
West
..... i |ndow3137305673567284Sma|lNegllglble819
West
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30 Frith 30 42.61
Road

Ty — e sy _— _— 26”84””
Road

Window 3 10.02 14.17 0.45 14.62 1.12 Small Negligible
SE :
...... Wﬁhdbﬁf5””m”m”1315””m”m”14:1f””m””mdiéé”m””m”mi4f55m””m””m””6:96””m”””m””ifhbéféébiﬂﬂé”m”mNéQﬁéﬁﬂé”g
SE :
..... W|nd0w423141704714641188ma|lNegllglble
SE :
..... “ﬁﬁdbﬁf4m””m”méjéé”m””m”14117”m””M”O;4Om””m”m”14:55”m””m””m”iYOOm””m”m”m”éhﬁéﬂ””m””m”m”m”NéQﬁéﬂﬂé”f
SE f
Window 4 10.02 14.17 0.33 14.50 0.82 Imperceptible Negligible
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SE

Window 5 10.02 14.17 0.29 14.46 0.72 Imperceptible Negligible
SE :

Window 5 13.7 14.17 0.25 14.42 0.63 Imperceptible Negligible
SE :

Window 1 E 6.35 14.17 0.89 15.06 2.21 Small Negligible
(Directly :
above EC)

Window 1 E 10.02 14.17 0.74 14.91 1.85 Small Negligible
(Directly :
above EC)

Window 1 E 13.7 14.17 0.64 14.81 1.59 Small Negligible :
(Directly :
above EC)

Window 2 E 6:35 14.17 0.87 15.04 2.18 Small Negligible :
(Directly :
above EC)

Window 2 E 10.02 14.17 0.72 14.89 1.81 Small Negligible :
(Directly :
above EC)

Window 2 E 13.7 14.17 0.62 14.79 1.56 Small Negligible
(Directly :
above EC)

Corner East 2.3 14.17 0.93 15.10 2.33 Small Negligible
Building :

Corner East 6.35 1417 0.79 14.96 1.98 Small Negligible
Building :

Corner East 10.02 14.17 0.66 14.83 1.64 Small Negligible :
Building :

Corner East 13.7 14.17 0.56 14.73 1:40 Small Negligible !
Building :

Main 6.35 14.17 0.71 14.88 1.76 Small Negligible
Entrance 1 :

Main 10.02 14.17 0.58 14.75 1.46 Small Negligible
Entrance 1 :
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West

e Sya Giis g i R EREE N'éél'l'éjl'b'lém
West

CWindews 0o gy oae LAy O"8“7"‘”""""‘”W”I‘h"ibé‘f‘(‘:ébfib‘l‘é .......... Nég’l’.’g’.’blé””
West

..... Wlndow313714170301447074ImperceptlbIeNegllglble
West

..... 30Fr|th0141704014571OOSmaIINegllglble
Road

o 30Fr|th25 ................. s 0...3.? ................. .1..4...54 ...................... (‘)“.‘9‘2”""”""‘W””‘I‘H"ibé}‘c‘:ébﬁb‘l‘é .......... N‘éél‘l‘él“t‘)‘l‘éw
Road

Grid Max . . . . Imperceptible Negligible
..... WmdowlSE2314170211438052ImperceptlbIeNegI|g|b|e
..... WmdowlSE63514170181435044ImperceptlbIeNeghglble
Windee e oo iy e 1432037Impercept|ble .......... N‘ééil‘élbl‘éw
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naow

Window 1 E
(Directly
above EC)

Window 1 E 10.02 14.17 0.16 14.33 0.40 Imperceptible Negligible
(Directly :
above EC)

Window 1 E 13.7 14.17 0.13 14.30 0.34 Imperceptible Negligible :
(Directly :
above EC)

Window 2 E 6.35 14.17 0.19 14.36 0.47 Imperceptible Negligible :
(Directly :
above EC)

Window 2 E 10.02 14.17 0.15 14.32 0.38 Imperceptible Negligible :
(Directly :
above EC)

Window 2 E 13.7 14.17 0.13 14.30 0.33 Imperceptible Negligible
(Directly :
above EC)

Corner East 2.3 14.17 0.19 14.36 0.49 Imperceptible Negligible
Building :

Corner East 6.35 1417 0.17 14.34 041 Imperceptible Negligible
Building :

Corner East 10.02 14.17 0.14 14.31 0.34 Imperceptible Negligible :
Building :
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orner Eas
Building

JRANRN Maln ........................... 23 ................ 1417 .......... 018 ..................... 14.35044 ........................................................ Neg“glble
Entrance 1

. ayg G T SRR Néghk_’jibié””
Entrance 1

..... Ma|n100214170121429031Negllglble
Entrance 1

. M‘é‘l‘l"]‘ ........................... 137 ............. s 010 ..................... 1427026 ......................................................... N‘éél‘l‘é‘l“t‘)‘l‘éw
Entrance 1

G Main g Ay o4 sl e mpareantibie N‘ééil‘él‘bl‘éw
Entrance 2

..... Ma|n63514170121429030Negllglble
Entrance 2

T T a1 e lasy 055 T rmsercastibie N‘é‘éi‘l‘éi‘b‘iéw:
Entrance 2

...... Maln13.714.170.0914.260.21Neg“glble
Entrance 2 :

G Windoww Sy il Gie A a0 msareastibie I'\'l'é'_c'jl'iél'b'l'ém

. ‘\‘/\‘I‘i‘r‘id‘c‘)“\/‘\‘/“im\‘/\‘l‘ .......... 635 .............. 1417014 .................... 1.4...3..1. ......................... 034 ........................................................ Né‘g‘l‘léibl‘ém:

S T TR T Lasg 038 rmsareastibie N‘é‘éi‘l‘éi‘b‘iéw:

Wmdole ........... 137 ............. s 010 ..................... 1427024 ........................................................ N‘éél‘l‘é‘l“t‘)‘l‘éw

G Windowsw Sy Aty o1e a3 e Tercentibie N'é'_c'jl'iél'b'l'ém

..... Wlndow2W63514170131430033Negllglble

JRSNNS W IndOWZW ........... 1002 ........... 1417 .......... 0.11 ..................... 1428027 ......................................................... Neg“glble

s W IndOWZW ........... 137 ............. 1417 .......... 0.09 ..................... 1426023 ......................................................... Neghglble

..... W|nd0w32314170101427024Negllglble
West

T EE T GEsE T R Né'dli'(jibl'ém:
West

JRSNNS W Indow3 ................ 1002 ........... 1417 .......... 0.07 ..................... 1424017 ......................................................... Neg“glble
West

W\'/'\'/'l'hdéw”é ................ sy s SheT G SR N‘éé“‘él“t‘)‘l‘éw
West

..... 30Fr|thRoad014170101427024Negllglble

..... 30Fr|thRoad2514170091426022Neghglble
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Grid Max 0 28.34 28.34 0.00 Medium Negligible 4,73

..... WIndow12328341322966263sma”Neg“glblele
SE

WIndow1 .............. 635 ............... 2834 .......... 114 ..................... 2 9.48 ...................... 227 ............. Sma” ...................... Negllglble .......... 187 .........
SE

s W Indow1 .............. 1002 ............ 2834 .......... 094 ..................... 2 928 ...................... 189 ............. Sma” ...................... Neg“glble .......... 159
SE

..... WIndow1137283408229‘16163sma”Neg“glble136
SE

..... WmeW2232834121295524lsma”Neg|lg|b|e215
SE

Wlndowz .............. 635 ............... 2834 .......... 103 ..................... 2 9.37 ...................... 206 ............. Sma” ...................... Negllglble .......... 191 .........
SE

...... W Indow21002283408429181695ma”Neg||g|b|e162
SE

..... WIndOW2137283407429081485ma”Neg“glble139
SE

..... Wlndow32328341012935203Sma”Neg||g|b|e193
SE

..... Wlndow36352834085291917lsma“Neg||g|b|e171
SE

...... W Indow3100228340722906144Sma”Neg||g|b|e146
SE

...... W Indow3137283406128.951225ma”Neg“glblelzs
SE

..... Wlndow42328340882922177Sma”Neg||g|b|e164
SE

..... Wlndow463528.3407429‘081485ma”Negllglble1.45
SE

L W Indow4 .............. 1002 ............ 2834 .......... 061 ..................... 2 895 ...................... 122 ............. Sma” ...................... Neg“glble .......... 124
SE

...... W Indow413l728l340.5228.861'055ma”Neg“glblel‘os
SE

..... WlndOW52328340882922177Sma”Neg||g|b|e149
SE

..... WmeW5635283407529091505ma”Neg||g|b|e135
SE
Window 5 10.02 28.34 0.62 28.96 1.24 Small Negligible 1.21
SE

WlndOWS .............. 13-7 ............... 28-34 .......... 054 ..................... 2 8.88 ...................... 109 ............. Sma” ...................... Negllglble .......... 1‘10
SE
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LOCAL AIR QUALITY ASSESSMENT L.

indow
(Directly
above EC)

Window 1 E 10.02 28.34 1.03 29,37 2.06 Small Negligible 1.66
(Directly
above EC)

Window 1 E 13.7 28.34 0.90 29.24 1.79 Small Negligible 1.64
(Directly
above EC)

Window 2 E 6.35 28.34 1.21 29.55 2.42 Small Negligible 1.84
(Directly
above EC)

Window 2 E 10.02 28.34 1.04 29.38 2.08 Small Negligible 1.58
(Directly
above EC)

. Window2E  13.7 28.34  0.89 29.23 1.77 Small Negligible  1.52
(Directly
above EC)

Corner East 2.3 28.34 1.30 29.64 2.61 Small Negligible 1.99
Building

orner East 6.35 28.34 1.11 29.45 2.23 Small Negligible 1.73

Building

..... CornerEast100228340932927187Sma|lNegI|g|bIe147
Building

..... CornerEast137283408029141615ma|lNegllglble128
Building

...... Ma|n23283412129552425ma|lNegllglble199
Entrance 1

s Maln ......................... 635 ............... 2834 .......... 10329.37 ...................... 206 ............. Sma” ...................... Neg“glble .......... 172
Entrance 1

..... Ma|n100228340872921174SmallNegllglble146
Entrance 1

..... Maln137283407429081495ma|lNeghglble127
Entrance 1

...... Ma|n2328341112945221SmallNegllglble189
Entrance 2

...... Maln63528340972931193SmallNegllglble164
Entrance 2

..... Ma|n1002283408029141595ma|lNegllglble137
Entrance 2

..... Maln137283406829021355ma|lNegllglblells
Entrance 2

..... W|nd0w1W23283414429782885ma|lNegI|g|bIe285

WIndow1W ......... 6.35 ............... 28-34 .......... 1.21 ..................... 2 9.55 ...................... 2.43 ............. Sma” ...................... Negliglble .......... 2‘44
Window 1 W 10.02 28.34 0.99 29.33 1.98 Small Negligible 2.04

57

ARUN DISTRICT COUNCIL BR/121/14/PL



THE REGIS SCHOOL \\\\\\\\\\\\\ L
LOCAL AIR QUALITY ASSESSMENT LR

/y

Window 1T W 13.7 28.34 0.86 29.20 1.72 Small Negligible 1.77

..... W|ndow2W2328341372971274Sma|lNegl|g|ble259

..... Wlndow2W63528341192953237Sma|lNegllglble231

RN W IndOWZW ......... 1002 ............ 2834 .......... 0.99 ..................... 2 933 ...................... 197 ............. Sma” ...................... Neg“glble .......... 197

e S T SR SO CEs Somin Né‘g‘li‘g‘ibié .......... 168

..... W|ndow323283411129452225ma|lNegl|g|ble256
West

..... Wlndow3635283409429281885ma|lNegllglble215
West

RN W Indow3 .............. 1002 ............ 2834 .......... 079 ..................... 2 9.13 ...................... 159 ............. Sma” ...................... Neg“glble .......... 180
West

...... % |ndow3137283406729011355ma|lNegl|g|ble153
West

..... 30Fr|th028340872921173Sma|lNegl|g|ble164
Road

..... 30Fr|th252834085291917OSma|lNeghglble162
Road

Grid Max 0 28.34 0.42 28.76 0.84 Imperceptible Negligible 0.73
..... éV|ndow12328340312865063ImperceptlbleNegl|g|ble061
E
..... \SNElnd0W163528340272861054ImperceptlbleNegllglble054
...... év E|ndow1100228340222856044Impercept|b|eNeg||g|b|e046
;VElndowl ............ Sesnmn Sasa e e 0381mperceptlb|e ............ Neghglble .......... Sua
..... éV|ndow22328340272861053Impercept|b|eNeg||g|b|e052
E
..... \éVéndow263528340232857046ImperceptlbleNegI|g|bIe046
...... év |ndow2100228340192853038Impercept|b|eNeg||g|b|e039
E
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LOCAL AIR QUALITY ASSESSMENT

Window 2

Window 1 E
(Directly
above EC)

Imperceptible

A\ NN

Negligible

/
7

\\\\\k\\\\\ N Q

A

Window 1 E
(Directly
above EC)

Window 1 E
(Directly
above EC)

Window 2 E
(Directly
above EC)

Window 2 E
(Directly
above EC)

Window 2 E
(Directly
above EC)

13.7

28.34

0.20

28.54

0.41

Imperceptible

Imperceptible

Negligible

Negligible

0.43

Corner East
Building
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LOCAL AIR QUALITY ASSESSMENT

Corner East
Building

Small

A\ NN

Negligible

/
7

\\\\\k\\\\\ N Q

A

Corner East
Building

Corner East
Building

Main

Window 3
West

Window 3
West

Window 3
West

Imperceptible

Imperceptible

Negligible

Negligible
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LOCAL AIR QUALITY ASSESSMENT Q \\\\N

Window 3 : . . . : Imperceptible Negligible 0.27
i -West

¢ 30 Frith 0 28.34 0.21 28.55 0.41 Imperceptible Negligible 0.41
© Road

30 Frith 2.5 28.34 0.20 28.54 0.40 Imperceptible Negligible 0.40
“~ Road
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